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cl^ai JESH^V ^ ^^-ofl £r^°fl ^ ^ 4^1^ 

£ 3 
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Aj-g-*} c]ia ^L5|ol a. sj-ej-alE-l ^ a c v^ ^ {Method and 

apparatus for determining parameters of disk drive in user's condition} 

£ 2^ ^ofl £]*1 A)-g-^> cJ^aL ii 4^*13 ^ 

<s> ^-^^r cjia H.efol a. ^ c|^3 =eMtL yJ-^Mi ^-tr -2-5*1 , ^1 

= =S}-ol^7> ^ tcf^i ^r£°l] ^ 4^°!^ 
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# ^^^-Al?l7} fl«H, *flS ^ ^ *>i+o] Hjol(Burn-in) ^«\}*\ * r 3= 
2E.BW-H.Sl ^-ofl d]*]^ zV^ 3X}-^nlEil-^ ^sMTjcf. ^, «Jol ^ofl^ 

<7> C]i3 2=.eWtL^. ^ ^, ^ -8r£<H] 312= "l^W 41 :£ ^5}- 

E. c]a h E5}olti2] af-eW^I Ji^-i- s>^cfl, o]<4 ^^71^5.^ 

^ 7 fl#*1-£ji ^-7fl3g 10-340412^1 7flA]^ ^Ji 71^ ^17> Sa°-^, ol ^7]#^ £2=. 
3 #*1*H 71^* 

<8> *>2E. t\^3. 2=SW^ A}-g- S^S] ^£7> ^S|-S>7fl S)^ 3l2=5l #5}°} *W2= 

(Flying Height), ^iHS) x}7] Ji4^ , MR 3l2=sl *1%V ^ sflc^ NLTS(Non 

Linear Transmission Shift) ^ ^3^7)1 ^cf. 

<9> ZLBiC-11, ^71^-i- ^5fl^ 7l^ofl ^<= c] i3 2=2W«- ^ 

£2=- £3M1 #*1 2f°lS Slfl-tbg- Ji^H 71 Jl, ^£ i£3Hl #3Md°l 

a 7 > 33^1 ^fltf ^ &7fi sW TJ^- #^o] t^}^ §^l^ol ojo^ 

[HVt^ol 0 l^7> *>fe 7l^^ ^l] 
<10> £ «V^ol o)J=Lj7 7}^ 7l#^ 2f7^l^ £"*H3* Sfl^^W ^ 

sH*We1 ^Ml, ^r-g-*} €^<Hl 3^-5=-^ 
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^}-g-7} 2:?HMfi] c]^a. =e^o] sj-^lE-l ^ «^ ^ ^^RrHl 9X^. 

eH« sj-sl-niEi ^ H^o]*.^ :3}-B}.n]Ei J^s)- 5a<>H , ( a ) 

7]^ #31, (b) ^"7] ^ tflolEs] ^ ^a.7> ^7)1 ^5. ^vfl°11 

^ #31 °A (C) ^-71 ^"^(b)^ ^ ^4 ^-71 ^ 3Mm« x$M_7} ^7] <^ 7fl 

cf= 7l#^ ^l* iH^}7l ^°fl ^l-g-7> S^oflA^ ^ 

a ^e^°l 5}-B]-Ti]Ei ^ ^efo] w.^ s}-^ie1 &o^ ( 

#7l t^£i ^e}o] h.o^ z}-^ sq-e^-n] E] ^m. ^ ^ -grS ^iLt ^^*l-7l 

l££l , #7] C^£l tfl^ ^1^>7) ^l^f ^ #71 # 
^Y^IH ^ S.EL°\)*\ ^7) *\}3-£\°\] ^ C-flolEAl 7lJl, #7l <3 

^31 Wliil^H, #7] <^ ^]o)E^ ^ti7V #7l 

°J31 2^*Rr ^4-^1, #7] nflS^ofl ol^ ^Ej-n) E^ f^^A^ 

i^l ^ ^ el= Bll-^- ^5]-^] Kf€- 2|-g- 

23-6 



020010008138 



2001/5/1 



& ^^SLsL *lcf. 

• <13> o)*\ ;£<£-g- tisf^ w>^-ajt!r ^a] oflofl cfl^ .Mt^} 

«-(10)^ i^l: 3. ^(14 HI ^sV^ 2l^S|^ 5->M-^ 7>7l c]^^(12)1- i^*r 

Jl $lcf. H.e}ol^(io)^ cj^a. S^(18)<^1 ^^^Tfl 31*1*!; ^^7] (16)1- ith*> 

<15> €«-7l(16)fe zj-zj-s] ^i^(12)^ #*l*}:n. ^Alsgo.s.-H i|3i*Rr t\±. 

3.(12)*\]*\ ^J£» ^714 71^-^- ^ fll}. #^3-2.3. ^#7] (16)^ ^ C^£L 
(18H1 Hl^. c^o} ^71(16)5. JE^^M $X*\™V, o)^ V] + 

3.(12) m 7}5l-Al7l7l 71^-8- ^«-7l^- 1=1^3(12)^1 ^Tllf #*l* r 7l ^ ^ ^ 

Sl7l-§- ^^-713. olJfLo^ oicf^i o^s^o) ^-cf. 01 7l ^. ^7^ 7}7] 7-RKMR : 
Magneto-Resistive) 4i7f^^-El ^lrf. 

<16> ^^71(16)^ ^5l-olDl(20)^l ^ ^ &nk *5HeK20)^r ^$71(16)2}- 

clia S^( 18)^o] ofl -^71 Bflo^Cair bearing)* ^^1?1tt ^23. £H oicf. ^h} 
^1^(20)^ 31 H. ^ ^^l-£l(22)ofl ^£l°l *11= ^ °l^«:Bl(22)fe ^.o]^ 

S^(26)* ^ ^^oflolEi <y-(24Hl ^4. iL°l^ 3^(26)^ 3.<£ 

S.Ei(VCM : Voice Coil Motor 30 )# ^SKt <H ^1-Bl (28)°ll Si ^^1^ 

-H ojcf. iLoli ^0^(26)0)] ^--g-sl^ BlH^ ^^1-51(32)^1 OlsM oq^oflojEi 

#(24)# 3^1 ?1^ £^at ^HM^i^r. ^^oflolEi <y-(24)^l v]+EL 

(18)* 7>S^Sl ^€-71(16)1- Ol^-Al^ 3°14. 
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<17> ^M-t: t) ^3.(12)2] E.^^} ^^4- A M§»(34)^r ^3 A 

3. ^^2) S.^\JL 91 A. ^^71(16)^ 4-E- MUM] ^^14 7)^-s> 

71 t^£L S^(18)* 7]-s.^a^ oj^^cf. 

<is> 5. 2 ^ ^ofl o)^- Aj-g-*} ^i^icfl^o] t^^3 JE. eW«. ^e^^l ^ ^ 

c]i^(201), 31 -EL (202), Sa| *J*(203), *fl^(204), 7]^ *fli£(205), ^M»5] 

(206), -8:5. #*l-f(207) ^ °flS.ej (208)* ^w] t^. 

<19> 3>= =e}olJl^ -§^-g- *iT$-s}T£ ^-cf . 

<20> §}j= t]^3 = sM:fc?>lH c-)]o]e-]°] ^s-(Read) ^H^- ^3.(201)°)]*] «j) = (202 

; n^- AA z\*Q- <sl*H ai^s- hs] «SS(203H *1 

^E^s MttflS iHl °] B\ 2) 7l^-(Write) ^Hfe JL^M o] E] o] ^ ^*>o} Jr 

— — ^EiS-JM ^f-g-7> C-HojEil- «>o> 71^- ^^(205)^1^ ^7)^91 °}^3.=L *\3L£. 

^Ml = s| Sl = (203W ^jslsj 7l# ^-^-1- *)1 = (203 ; 7} 7] 

t^iEL (201 H 71^-Al^lcf. 
<21> ZL&|^, ^ ^ S>2= c]i£l JELeMWo] 71^-^°] ^ o^ofl £ig6|) o) 

<22> = C)A 3 E^ojuoj A>-g- ^- £7 > ^^ofl nJ-BM ^S)^- ^ 

S}^ ^4 ^4. ^ °flS*], K]^3. —A°}— ^>-g- «^°1 #£r*lH 7i-^C_S ^ 

S^^r ^ ^ ^7}. Qjoji-Jch 
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<23> ^ #*V13., ^^o]v\<% A^^l^ ^^S. Aj-g-S^^ o 1 lS.Al( E poxy)7> rr ^ 

olsfc^ ^&Hc^ 3.e^-g r (crown)ol f^HM] *H£L2} e (Flying 

Height)7> ^o>^t11 
<24> - ^S., ^£1^ t\7] ^>^(Hc)7f 15A0/10CS. #7>^nf. 

<25> jfl w}*fl^, MR = ^-H^Sj-t-C^R/RH ^T^lTfl ^Cf. 

<26> i-il *i*fl5., *fl = ^ NLTSCNon Linear Transmission Shift)7> >£^t}. 

<28> #BH) *r°l^ ^J}-, 7}7] &S\. ^ NLTS iL#*}7l 

^o]^- ^^Al^lcf. ^, T^^S. ^^5)^ ^^-°\) SfOlE JjL^E 
^^-^1 5^-01^1 E]-<a (Rising Time)# #<?14. 
<29> <f a}*flS, #e}- 0 0 i sMeo| ^ NLTS ^5rl- 21^1-71 ef-ojE ^b)^- 

(Precomp) *IH$:^ ^^fltf. 

<30> ^ aJ^flS, MR = ^ ^^^S\.^(JR/R)Q] ^2}-!- ^.^1-71 Slil «>o]c^^ 

<31> Vil a}*)]^, #5}°J ^fojHO] ^^J. ^ ^7} Ji^o} ^gj-S. ^.^-3:>7l ^*><^ ej-o] 

<32> ^^H, ^^Hl ^ B^E. JE.£H«.olHo} ^ ^2f* ^.^>7l 

^ 2r°U= ^ ^ o]^> ( e]-o]E ^ o}*)- ^ 5|o)e ^^^-(Precomp) <?1^>» 
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<33> o]ofl nJ-sH, ^-2.3(208)°^ = *)^3. B-Qo]vo) ^.^ofl ^ Sj-^M 

3 3*. -Sr£ ^iL ^ -g-^S] £r5.<H| ^^5]<H 91°-^, S£ 

(Precomp) Ifs}fe 71^- ^u]b\s^ a}*]- sj-ej-nl e^ <H] 

Cfltb ^JS-l-ol Z\^S\o] ojcf. n)lS.^(208)ofl S7l 2^*]^ 

t^^L -ELeMti ^ ^ ^o} ^>M-°1 «l°l(Burn-in) ^<HH ^€ 

<34> ^-3E. #*]-¥-fe(207)fe- *}•:= tq^a. ifl^. «5}7l ^7>S 

<35> (206)^1^^ #^(207)^-^ ^33^ ^iL-& *W £ ^-b)] 

£) 2.^.oll^ oj^j Al^l ^7|fS "l]2.e|(208Hl <3 c])o1ea)71ji, ofl s_£\ (208 HI 

^, <3 cflolEsl £t£ ^^. 7 > ojTll ^*Rr ^-f°fl, °flS.E)(208Hl 

<H Sf^DjEil- #oj]Ai ^-sofl efoje ^s- ^ 0]^>, 5^o]E 

^ ^]7> ^ e}oi e ^al^-(Precomp) 5LW^ 7]-^- ^ s(-e}-nl b] e] = w>oi 

^ ^]7f sf^lE^l-^: ^J2f^ -g:£oll tfl-g-S]^ 2|.2}nlEi &C.jE ^^j?]^ sr S 
5- 2°fl 51*13 ^.g. -M^^7)S 

23-10 



^020010008138 2001/5/1 

<37> S. 3^ Sf-iofl 7)*m ^ S^H^ v] 

<38> ^M»5K206)^ ^±.3. ^5|ol a.o^ S=7> Sj-^J -£r(0n) &^*ll- ^J- 

#^(^1301). 

<39> 7^1301^ Sj-^ ^ Aj-Eflo)} ol^ oi- , f-el (206)^ € 

5.JEL7V cj-oj-i- 2.= (Idle modeH sfl « ^^*Vcf (^^1302) . oj-oli- S-ELfe 

t]^EL ELii\-o)*7} ol^s) T^ofl cfl^J- ^-i- ^S^Jl, A]-g-^> oje^ 

<40> sr>c c)a 3 =5^o] tL7> o>o)S- ££o)| ol^ ^^Ml, £r£ #^l^f(207)-^ 

i3 ^ojti. tfl^ ^m. ^l^H, ^ofl ^-g-SKr -2:5. ^iL# ^A^ 

cf(^^l303). £r£ ^1-^(207)^ 4^ ^ ^r#*4 ^-^^^.S. Hfl*]^- ^ ^o.^, <y 
c^l^ = 3 <S^(203) £f1 ^^711 i§7fl^- ^£ Xicf. 

<4l> ZLe^, ^Ml-ei(206)^r <>H* £.= 0^ a]^ ^7l(^ oflS. 10^: ^ 

7l)S ^£ #*l-*r(207HH #^3^ ^iLS °flS.sl(208H 7^V5]ol oi^ ^ 

^Ji# ^aIaI^I cf(^.^)304). 

<42> ziejji uH, ^^#£1(206)^ <3 3HJ=€ ^ iL(T)s}- o}o] ^4 ^ ^£ 
^1 ^fl^^r °J31 £:5L ^ £5. ^^.(T min )^- til il§H( #31305), c-flolE^ 

^^-(T)7V ^iL(T min )J£cl- ^ ^ 5Hr ^-foflxr ^12.51 (207)ofl 

#£l<H SItt ^ofl^i «U3 ^rH^l HV^ ^o]E ^ o]^ >( 
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Ei<4 B) = u}o|o]a ^ oj^f 3f^n]E^ ^ofl ^^-S- 73^1^(^-^306). 

o] nfl ^^.6(1 ^ Qi5\5m ^3**13 £3*1 ?1tt «c^AS^ *i£r°lH ^*M] Sj*l- 

^ *>#SH ^2-el(208)ofl 5£tt 2-^&Sr ^>Tr « 0 >^oil 

£3*m t 5^. 

<43> Zi^M-, #7fl305^ ^4 C-llo)E^ ^^.(T)7> s>tb ^51 ^-£(1^)11 

sl^r <M ^51 ^JE ^(W^ tiling (#31307), ^ HHJeL^I ^£ 

^^.(T)7> ^-*1 ^i(T max )iii4 fe^r ^* ^xr 3-^1^ ^1^(207)^1 *1 

2|.E|-tj| E-| ^o\}*\ yj^ ^£oll ^ol el-ojiE ^ ^o] e 

.h^e ^ o}*} ^ 5^-°] — =el#(Precomp) 9l*Y% 7)^ ^v]b\Q e] 

— 4°1^ #-ff- Si*} 2)-El-ulEi ^rl-^ JL^ofl ^A]*Vcf(^l308). o] nfl 

313 AS- *HI^H *11 £-3(208 HI 5flfe *£^&* ^1*Rr «o^°fl 2]^H £3*1 

<44> ^LEjjL, ^ ^^( T )7> ojTfl vJH Sti^r ^, *\}o] 

^iLOW ^ £r£- ^^.(T min )icf 3.7) M- ^JI ^ i(T max )^.c]- 

^ 3-^1^ 2^-4 -H-a>^1 ^-fofl Sfltg-slas. D]]iE](208) 

ojl ^-f-g- 7j A] A] 71^1 ^Cf. 

<45> Cf^-AS, £ 42] ^^1 ^12-^^1 ^ofl o)^- *}-%-*} S^o^o} 

<46> ^-Mf- 5^(206)^ 5>J= c^a. ^E}o] S.= 7> sj-^ ^r(On) ££l ^I^^ll- 
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#W( #31401). 

< 47 > uV<£ £.314010} ^ Bj.^ ^ ^-Eflofl oi^ oi^ ^4-^1 , ^Mt-eK206)Tr ^ 

7fl^ SLJE.7]- o>o]s. 2. = (i d i e mo deHl afl^^l* ^#?W #31402) . 

<48> t\JE. c^a =e}ol«.7} o>o)§ jE.jE.ofl oii^ TjJ^ofl, ^s. #*]^(207)fe ^ 

i3 Eefo|y tflo} ^1^, ^1^ ^grJE. &ofl AVo^^ ^ ^^m. rt-S$X\5£ 

tf( #31403). 

<49> ZLB^, «S.5](206)^ o}ols. S.coflA-l "33 #3 3 ^7l(^ ofl.5. 10^ ^ 

7l)S ^-^1-^(207)^1^ #^5}^r ?g J±S nfl £ a) ( 208 ) oil ^£)<H 

^jilt 7j} xi a] ^1 cK^7fl404). 
<50> h^ji u^, ^Ef-5](206)^ <g Hl°msl -£5. ^i(T)oll^| DflS.^ (208)oll ^ oi 

<HHfi ^S. ^i(T 0 )« ##W( #31405). 

<5i> #31405011 *\ ^J±(T f )S] ^cfl^2f ^-g- o.*V ^^l(Co)# tiljas:>^(£- 

31406), ^£ ^J±(T f )Sl ^cfl^ol ^.g- ^^(C 0 )^.4 ^ 3-f*H 

-°ri ^7J3}- -R-Al-ti- ^-foll ^^jo^. ofl _E.iL] (208)o)] 7} 4^1^ 

tf-g-g- ^^1^1 ?1*1 

<52> ZL5il4, #oj ^ £ ^^.(Tf)^ ^ctf&oj ^^(Co)iLtq. 3. ^ o.dl 

#2H1 34-^DlEio] ^s.^- ^^ 7 > IMJ^- ^-foQ 3fl^^^ 

°11 S. B] (208)oll T^S} SfB}0lE^| tilJH*} ^lEofl cg^* #0] b^E ^= ^ 

3 Sl*h 5}o]e «-^e ^ 01^ H^ojE ^el#(Precomp) ^l*}* 71-ij- ^ 

£ s}-e}-n]E^ ajc Hj-ol^^ o]*\ b] #31405^^ 
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^^.(T f )# °l-8-*M 3^ ##^(3: 31407). ^rJEofl 

<*) J§-7fl*} ^ ^H^M^ tfl<a^ A>-g-^> ^ofl 7 >^- Sj-ej-ojEl 

<53> ZLBlJ! i-M, ^-7fl407<Hl^i ^>#^r ^el-nl E-] o)lS.e| (208 Hi 

sH^l^ ^^A)^cf(^-^408). 

^ ^-^m. ^ 91*} ^ aH^- ^B^(Precomp) S.^}^ 7]^ & 

^ Bj-^DlE^ E]^ W>olol^ ^s. ^ DlBls ^^^^0.14, ol^o^l^ E]-olE ^ 

Sl^l ^€ €3 ^ £3 <y^ ( ^ o1^ K ^e^ ^sj-^ ^ 

01*1- ^o} * s^lEl!- ^7>^" ^£ 51^. 

<55> olsq- ^-o. yj.^^ A>-g-^> ^^}^ i5}?L t\£.3L JE-Bfo] ti o) ^ 

sM^i^i^-a- ^£chi 4^ ^-jr °i-§-*h *u ^-a- 

"fl^ n <HH «H^£r ^^Ei 3He1 aijioii cqaM ^ 

^ 7}^ oH^]^ tiV £ ^] ^2.^ ROM, #51141 

*fl2.e), o]eHo]^l: ROMCEROM : Erasable ROM), t^s] 4^3, ^- ^^3, S>= c^^a. 
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, % ^-fr D M1, ^ ^sHr(RF) -o v , 9X^. *lJL^r D o v 

# ^-fr, ^71, RF ^ 3^ *M flS. ^3** ^ sa^r <H«13: ^JiL 

<57> £^ofl £Al5]o^ ^tgs) S.^^ ^a] o^-g- c}^ -g- wV^o} o)^^ 

^<H) 7l#^ 7l#^ A}A 0 i-cq ^ofl^s. rfo^ nfs. ^jjfl ^ ^o.°S 7 £ 

0^0.3.*] , ^r>= r]^3. =e)-o]«. ^ji). a>^> ^-foflS. 
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[^t 1 * 1] 

V)+EL =e}ol ti.o^ ^ofl olo^, 

... (c) #71 ^Tfl(b)^ ^ #71 <3 C-flolM^ £rS. ^^.7> #71 ojT^l ^£ 

1- S^Rr ^-M, ^rS^l <3^* ^ 5}- 0 l M ^ el^- ^2}- 

<H1 n*^- #Jl *}-g-^- -HS^>^ £r£ofl nj-s. ^ H#§>^- e-1 

[^^^ 2] 

*lll*cMl #71 ^iL^l HH.^ ^ol^ ^7lP>Cf ^e|Al^^- 
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4] 

l^sH ^^f-i- f^Ai ^ ^]-§-^> S^H^ JELH}o]tL s)-eMEi ^ 
5] 

^ti 7 > <#7\ ^Tfl ^3ftV M 3.7] ^Ji* 

^XJ)B\ ^ <£*Vf>}°) ^^-fr ^SLS. A>-§-7.> S^oflA^ xr^oj 

6] 

eMM ^ ^ efolE ^ oi*> ^ e}o) e se^(Precomp) 

7] 

t]iEL JELBl-ojtio} J^gf- #*]ofl flo^, 
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#7l -8r£ ^l^H di^^l SLEc^ ^"71 ^2.^ ofl ^ t-fl o] 

^JE. ^iL7} <$7] <y 741 ^£ ^» S^Rr ^"71 ^2.^^ <H 5}- 

f^H -^5Lofl <^^-g- Efo]H * £|i= Sj-eMEi-i-^ £r5L £SW| trf 

€■ aj-g-g- Jl^^ ^5L6\} n^-s ^sfl- Ji^J-b 2^*1 E^ &o_ 

S 71 7] ^ ^mi-sll- S^-^-i: ^ Z}^ ^Hf-*} s^oJH^ c]iH = e} 

81 
9] 

<>lJ± 4^1^ ^ 

[^H- io] 
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dIe-1 ^oii ji^ «>^*H ^ s;?HHs] c^a. 

[^T^ 11] 

7l ^jlt ti>^*>^ ^ ^>fe ^ 

12] 

eMje ^ <y^> ; 5}o]e ^ o}*> ^ HfojE ^^^(Precomp) <y*fl- 
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